Lamotrigine derivatives and riluzole inhibit INa,P in cortical neurons.
The persistent, slowly inactivating fraction of the sodium current is involved in key functions in the CNS such as dendritic integration of synaptic inputs and cellular excitability. We have studied whether established anti-epileptic drugs and neuroprotective agents target the persistent sodium current. Two lamotrigine derivatives (sipatrigine and 202W92) and riluzole inhibited the persistent sodium current at low, therapeutic concentrations. In contrast, lamotrigine and the classical antiepileptic agents phenytoin and valproic acid blocked the fast-inactivating sodium channel but failed to affect the persistent fraction. The ability to influence either mode of channel activity may represent a defining feature of each drug subclass, changing profoundly their clinical indications. Given the damaging role of a sustained influx of sodium in both pharmaco-resistant seizures or excitotoxic insults, we suggest the utilization of drugs that suppress the persistent conductance.